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RITLE: A Multichannel Pair y-Spectrometer. I. Galeculation of the 
Main Characteristics of the y-Spectrometer (Mnogokanal nyy 
parnyy gamma-spektrometr. I Raschet osnovnykh kharakter) 
stik-gamma-~spektrometra ) 


PERIODICAL: Pribory i +ekhnika eksperimenta. 1958, Nr e& pp 2% 29 
(USSR ) 


ABSTRACT: In a pair -spectrometer the energy of the quanta 1s de~ 
termined by measuring the total energy of the components oa 
the electror positron pair formed in a thin converter Tre 
first e2-channel pai: spectrometer was puilt by Dzheiepery 
(Ref), Later spectrometers Tuilt on this principse wer+ 
widely used in measui lng the spectra of hard y-Tays (Refs < 
to 8). The electron and the positron leaving the converte: 
were deflected dy 2 magnetic field in a@ifferent directions 
and for certain values cf their energy they enter ienisation 
counters connected in eoincidence. For a given intensity of 
the magnetic field and a fixed position of the counters gue 
a spectrcmeter will record a fraction of the pairs produced 
by y-rays in a gived energy range. Ina simple 2 -channei 
spectrometer in whieh one channel] reccrds the electrons and 
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the other the pcsitrons. an increase in the accuracy of 
measurement is associated wito a marked decrease in the 


efficiency. Good energy sesclution ani bigh effisiensy «4° 

only be 2 muta .ecucsy & areced in @ multicharne: spe 7 

meter. In wuch a speltromete* tne efficiency mey be 25 43! 
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meters have ‘een desi"? Refs.5 sand 8). The c 
of a y-Spec7 tmshar <2 3 (ene tae AEStr mer: te ee a 
py its eff’ ielty ans erecloe! & nee SCG a. eh, 
multichannel system .t 13 seces3ary to take into. . 
characteristics for the various pairs of channeis of the 
spectrum, In this connection. a discussion is given 12 Ene 
present paper of the dependence of the efficiency and 3pe°: 
tral sensitivity cf the separate pairs of channels on varic 
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Characteristics of the y-spectrometer 


parameters of the spectrometer: 

1) Spectral sensitivity: the basic diagram of a y-spectrc- 
meter considered in this paper is shown in Fig.l. in which 
the meanings of the symbols employed are indicated. In view 
of the finite width of the counters, the spectrometer records 
y-quanta in a certain energy interval from EY, iin to 

EY ee The corresponding spectral sensitivity curve is 
then shown in Fig.2a and is of triangular form with a dis- 
persion given by 


2 2 : : . 
Ow = 1/6 Li/(ry + rs) where L. is the width «fa 


counter and ry and rs are the distances from the con- 


verter to the centres of the counters, respectively. The 
effect of the width of the converter upon the spectral 
sensitivity is examined and it is shown that a converter of 
a finite width introduces a spread into the spectral line 
in the high energy region of y-quanta. As the angle 9» 
between the direction of motion of the y-quanta and the 
Gard 3/6 straight line connecting the centre of the converter with 
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the counter increases, the spread of the spectral line de- 
creases, At o = 90° the width of the spectral sensitivity 
curve is independent of the converter width. The effect oF 
the converter width gives a distribution of the form 3!..wm 
in Fig.2b, whick has a dispersion given by: 


4 4 
2 £yc te i Z : 
05 2 a " The effert of multii 
180ry ors 


scattering in tne converter 1s estimated and expre:+ 

are derived for this effect also. Finally, an est. '- 
given for the radiation loss experienced by the electron- 
positrom pair on traversing the converter. 

2) Efficiency: in this section the Bethe-Heitler expressisn 
for the probability of formation of a pair by a y-quantum cf 
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energy E is used (Ref 13) with a modification described 

by Bethe Yet al in Ref .22. 

3) Multichannel system: in a multichannel spectrometer the 
electrons and positrons formed by y-quanta of a given energy 
are recorded by a number of combinations cf pairs of counter: 
The electronic circuit of such a spectrometer should record 
coincidences tetween pulses from each electron counter with 
pulses from any positron counter, Thus, any combination of 
one electron counter and one positron counter is, in fact. a 
2~channel spectrometer, For a given geometry a spectrometer 
containing nm channels records y-quanta in n-l energy in- 
tervais of different mean energy. In practice, one seexs to 
find the form of the spectrum and the absolute intensity 114 
One of the energy intervals. To find the form of the sper 
trum it is sufficient to know the relative efficiency of 
recording for the different energy intervals, and this is 
given by Eq.(10). Im order to obtain the absolute intensity 
in one of the energy intervals it is necessary to know the 
total absolute efficiency of recording of y-quanta in ane 

of the energy intervals, This problem is not treated. 
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TITLE: 
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A Multichannel Pair y-Spectrometer, II, Description of a 
lé-channel Spectrometer (Mnogokanal 'nyy parnyy gamma-spek- 
trometr. II, Opisaniye dvenadtsatikanal'nogo spektrometra) 


PERIODICAL: Pribory i tekhnika eksperimenta, 1958, Nr 6. pp 36-40 


(USSR) 


ABSTRACT: Application of a multichannel pair spectrometer in synchr 


cyclotron work presents a number of specific requirements as 
far as counters of the ionising particles and the electronic 
system of the spectrometer are concerned, Since the beam 
intensity is high and consists of short pulses of 200 to 

300 us each at a repetition frequency of 40 to 80 pulses per 
sec, it follows that the apparatus must be very fast. It is 
desirable that the input blocks should have resolving times 
not greater than lus. The large background intensity in 
synchro-cyclotron work means that it is always necessary to 
use a special selection system which records only electron-— 
positron pairs, For this reason, in the spectrometer each 
component of a pair should be recorded by a number of counte) 
in coincidence with sufficiently low resolving time. The 


Card 1/7 present paper describes a l2-channel y-spectrometer which has 
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been used over a number of years in studying the spe.tra of 
hard y-rays and neutral W-meson decays (Refs.c-6). The 


first variant of the spectrometer was built in 1947, -n 195 
and 1954 the spectrometer was modified to improve its wueéerac 
teristics, The spectrometer described here satisfies (-on- 
pletely the above requirements and is based cn the dé3 et 


calculations given in the previous paper (Ref.l) in ti =: 
issue, 

1) Magnetic system and geometry of the instrumer? 

The magnetic field is produced by an SF-56 electroma:... 

Fig.l shows the disposition of the counters for two =: ~: 

demountable pole pieces. The gap between the poies 

and the maximum field in the gap is 18 000 oersie’ Lot 

electromagnet current is stabilised to 0.1%. In studies ot 
-ray spectra in the energy region 20 to 200 MeV, 2o = 180° 
Fig-lb) and in the energy region 100 to 450 MeV, 2 = 30° 
(Fig.la). In the former case semi-circular focussing of 
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electrons and positrons was used, and this led to increased 
efficiency (Ref.1) because it was possible to use wider and 
thicker converters, For y-quqnta in the energy range 450- 
600 MeV, 2 = 90° but the counters were at a larger distance 
from the converter, Copper converters were used (0.1, 0.3 
and 0.5 mm, depending on the energy). 


2) Resolving power and efficiency. 
Fig.¢c shows curves of the total spectral sensitivity for the 
7th energy interval for various values of Evo and thick- 


nesses Ty, of the copper converters. These curves are based 


on the theoretical data given in the previous paper and are 
obtained by a statistical combination of the partial distri- 
butions due to a) width of the counters, b) width of the con- 
verter, c) multiple scattering and d) radiation. As can be 
seen, the form of the total spectral sensitivity curve is 
very nearly triangular, which means that the total spectral 
sensitivity is governed mainly by the width of the channels 
i (see Fig.l of previous paper, p 24, this issue). 
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3) Counters and selection system. The counters used were 


proportional counters having a cylindrical stainless steel 
cathode, 10 mm in diameter and a molybdenum filament 0.1 mm 
in diameter, They were filled with (CH, (OCH; ).,) at a 


pressure of 160 to 200 mn, The working voltage was loco te 
2000 V. The counters have an effective dead time nct =x- 
ceeding 10°’ sec. The efficiency of the counters for var- 
ticles with relativistic ionisation reaches 98% in a *<iL- 
cidence scheme with a resolving time of 5 x 107/ sec, 16 
delay of the pulses due to drift of electrons through the 
counter gas is less than 10-7, The counters give *l-c*r.- 
cal pulses with amplitudes between 10-4 and 1 V. The > 4 
difference in the amplitudes requires the use of ampiif: cs 
having a wide dynamic range and an amplification of a few 
thousands. 6-fold coincidences were used and the number of 
random coincidences in each 6-fold channel was 0.02 pulses 
per sec. The number of electron-positron pairs recorded per 
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sec depended on the efficiency of the spectrometer with 
respect to the y-quanta in the measured energy interval and 
the form of the spectrum and was in the range 0.1 to 10 pair 
per sec. 

4) Electronic scheme. 

A block diagram of the electronic part of the spectrometer i 
shown in Fig.3. The left-hand portion of this diagram shows 
6 co-ordinate counters of the electron series (a, - ac), 6 


co-ordinate counters of the positron series (By - Be) and 


4 selection counters (A', A", bB’ and tu"). Each of these 
counters in practice consists of a group of counters whose 
filaments are connected. A recorded electron or positron 
should pass through % counters (1 co-ordinate and 2 selectic 
counters). A pair is recorded if a 6-fold coincidence taker 
place. Negative-going pulses from each counter are ampli- 
fied by a corresponding amplifier-converter (Fig.4). These 
amplifiers have a rise time of 2x 10-4 sec. Pulses from 
all the 16 amplifier-converters are applied to the main blo 
which ig at a distance of 1.5m from the amplifier-converte! 


Card 5/7 (Pig.5). Pulses from the selection counters are applied to 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4 


SOV/120-58-6-5/32 


A Multichannel Pair y-Spectrometer. II. Description of a 12-channel 
Spectrometer 


4-fold coincidence scheme while pulses from the co-ordinate 
counters are applied to mixers and in addition through delay 
lines to a hodoscopic system consisting of 2-fold coincidenc 
circuits and output univibrators, The pulse at the output 
of a mixer appears in the presence of a puise in at least on 
of the co-ordinate counters of a given series. Pulses from 
both the mixers and also from the 4-foid coincidene2 =7t1eme 
are applied to a 3-fold coincidence scheme which produczs th 
final output pulse, It follows that the latter pulse appear 
when a 6-fold coincidence takes place,i.e.when a particle 
passes through at least one of the co-ordinate counters in 
the electron series, through one of the co-ordinat? coust27's 
of the positron series, and all the counters of the seievtis 
system. The resolving time of the above coincidence schemes 
is 5 x 107¢, 
5) Method of measurement and treatment of results. 
Fig.7 shows the experimenta arrangement. this figure l 
is the proton trajectory, 2 is the target, 3 is the synchro- 
cyclotron chamber, 4 18 a concrete wall, 5 is a collimator, 
Card 6/7 
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6 isa diaphragm, 7 is a Clearing magnet which removes 
e-ectrons and positrons from the beam, 8 is an additional 
screen, 9 is the convertor and 10 is the spectrometer 
electro magnet, Fig.8 shows a typical result obtained for 
the energy spectrum of y-Quanta from neutral T-meson decays, 
The mesons were produced by 660 MeV protons at a carbon targe 
The spectra are measured at an angle of 180-00 to the direct- 
ion of motion of the protons, G.P.Zorin, B.A.Krasnovidov,L, 
A.Fadeyev and G.N.Stepanov are thanked for their assistance, 
There are 8 figures, 4 tables and 7 Soviet references, 


ASSOCIATION: Ob"yedinennyy institut yadernykh issledovaniy (United 
Institute for Nuclear Studies) 
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SOV/120~59-1~-38/50 
AUTHOR: Markov, A. A. 


TITLE: A Method for the Measuremont of the Ratio of Pulse fleas 
' (Metod izmereniya otnosheniya amplitud impul'sov) 


PERIODICAL: Pribory i texhnika eksperimenta, 1953, Nr 1, ; 158 (USGR° 


ABSTRACT: In experimental nuclear physics it is sometimes necevcsary 
to measure the ratio of wilse heights of coincident ..ilse.s, 
This problem nay be solved by neans of the apparatus show 
diagrammatically in Fis 1. Short :ulses whose heivhts ar 
us, and UU, are applied to the two inputs and the conten 
C. and Ce are charged to roughly the same values trrouch 


the two diodes and then begin to discharge throurmn R and 


Cy 


r 


y 
te 


Ry . Assuming that Roo, and RrCe are both eyusl to SAY 


RC and that tne latter time constant is much csreater tnu 
pulse length one finds that the voltages across; tne condense: 
will fall off exponentially with a time constant equal +t 
These voltages are applied to two pulse height diser:imin 
with the same threshold E . The voltages across the co 


Card 1/3 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4" 


seen Over FOR RELEASE: ig eed lenoue CIA-RDP86- CO Teno ree ete veLe 4 


Bones 


SOV/120-59-1-38/50 


A Method for the Measureient of the Ratio of Pulss Hets is 


t and t so that 
a D 


te “¢ 
E = u, exp | - a = Ug exp - =Re- 


This is illustrated in Fig 2, The differenc: betwrer t 
times when the voltages are across the two condensers bd- 
equal to the threshold of the discriminators is then 71 


t, - ty = RC 1log(u,/ug) p 


It follows that the logarithm of the ratio of tne cnise 


be determined usinz one of the well-xnown time interval 
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SOV/120-59-1-38/5¢ 
of the Ratio of Pulse Heisnis 
ference on Analyzers in 135?.0 Breve 


A Method for the Measurement 


at the All-Union don 
2 figures, 
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Vasil'yev, G. Ya., Usatiy, A. F., SOV /20- 12556-9975) 
Lazurkin, Yu. S., Markov, A. A. 


Measurement of the Luminescence and Darkening of Slass During 
the Process of Their Irradiation in a ‘uclear Reactor 
(Izmereniye lyuminestsentsii i potemneniya stekol v protsesee 
ikh oblucheniya v yad#rnom reak:ore) 


Doklady Akademii nauk S3GR, 1959, Vo. 125, Nr 4, 
pp 1719-1222 (USSR) 


The present paper is intended to work cut the constructicn of 
device for the simultaneous neasurement of the luminescence 
and darkening of transparent materials in a nuclear reactor 
and to deal with the carrying out of experiments by means of 
this apparatus. The usefulness of parallel measurements of 
the yield of the luminescence and of the darkening of the 
sample may be seen from the close connection between these 
phenomena during irradiation. The device consists of an 
aluminun tube of 5 m length and 60 mm diameter, inside of 
which two tubes of the darkening tract (polished inside) and 
one polished tube of the luminescence tract were fitted. 
Further details of the apparatus are described. Luminescence 
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Measurement of the Luminescence and Darkening of SCV /20-725-4-17 7°) 
Glass During the Process of Their Irradiation in a Nuclear Reactor 


and darkening were neasured in the perpendicular, dry, shanne} 
of 65 mm (with externai water-cooling) of the experimental 
reactor VVR. In this reactor ordinary water is used as 
moderator and coolant The channel was near the active zone 
of the reactor. 3y variation of the power of the reactor 
various values are obtnined for the differential dose In the 
case of all experiments temperature remained beiow 35° The 
samples consisted of 10 mm thick disks with a diameter of 
20 mm. The following quantities were measured by remote contrc 
a) the brightness of luminescence and its time dependence at 
various differential doses. b) The darkening of the samples 
and their time dependence at various differenttn] doses 
c) Measurement of darkening after irradiation was stopred 
Measurements were carried out on various types of quartz, 
pyrex glass, cerium giass, polymethylmethacrylnate, nd 
polystyrene. In the case of all quartz sampleo, tha relation 
B = PP holds up to 1 differential dose of P = 2000 rad/sec, 
where (denotes the specific brightness coefficient of 
luminescence. In the case of polymethylmethacrylste and 

Card 2/3 polystyrene the brightness of luminescence increases with progressin 
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Glass During the Process of Their Irradiation in a Nuclear Reactor 


time and increasing integral dose. The optical density D for 
some dozens of minutes remains on the equilibrium level, tie 
amount of which depends on the differential dose, and changes 
only little with an increase of the integral dose. The 
measurements carried out in the course of this investigation 
are only the first part’>f a series of measurements which 

is planned. There are 7% figures and 2 Soviet references 


PRESENTED: January 8, 1959, by A. P. Aleksandrov, Academician 
SUBMITTED: September 23, 1958 
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MARKOV, A. A., DYAKOV Yu. Ye., SAKALYAN, K., and SHEBESHTEN, B. 


"Impulse Scaling Circuit Using new System with Muitiple Equiiibrius 
States” 


{ 
Jcint Institute cf Nuclear Reseach, Dubna, USSR. 


report submitted for the IABA conf. on Nuclear Electronics. Belgrade, Yug.-siavia 
15-20 May 1961 
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3/126/62/C06/003/ 04/048 
2052/2114 

ALT: Markov, ASA. 

TiTLe: vaffercice measurements in multichannel spectrometers 


rolleJiCAL: pPribory i tekhnika eksperinenta, no.3, 1962, 30-35 


paren Glee lt is »ointed out that low-intensity photoneaks at low 
ener.ies may becouwe masaed Ly tne Compotoa Gistributions belonving 
to aigher energy puot.upeaks. such photopeaks can be senarated vy 


subtractin, from the overall spectrum the high-energy comvonents. 
The present autnor gives a general description of a procecure 
whereby this may be done (semi-automatically) in practice. Thus, 
once the wain '-eaks ia the spectrum under investigation have bcen ‘ 
identified, pure sources are introduced in place of the specimen 
under investirgation anc their spectra subtracted from the origina: 
spectrum. Sacxground and statistical errors must be taken into 
account an such procedures and the author gives a general analysis 
of them. The discussion is concerned both with amplitude analysers 
and time selectors. \o experimental results are reported. 


on 
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E140/E435 


AUTHORS: Levin, G.L., Markov, A.A.a, Plakhov, A.G., Smolkin, G.Y 
Sofiyev, G.N., Stepanov, G.N., Shapkin, V.v, 


TITLE: Line and frame scanning generator for electron-optical 
image intensifiers 


PERIODICAL: Pribory i tekhnika eksperimenta, no.6, 1962, 100-106 
TEXT: The authors discuss the use of image-intensifier tubes for 


time resolution in the range 5 x 10-8 to 1.25 x 10°75 sec, 


A five-stage intensifier is used. Free-running and triggered 
versions are used, the latter to reduce background noise where 
necessary, There are 6 figures. ; 


ASSOCIATION: Institut atomnoy energii AN SSSR 
(Institute of Atomic Energy AS. USSR) 


SUBMITTED: January 25, 1962 
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(Optical measurements) (Spectrometer ) 
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[ACC NR AROO17791 SOURCE CODE: UR/0058/66/000/002/A044/ ACK 
| AUTHOR: Markov, A. A. 7. 
TITLE: Coineidences of arbitrary multiplicity “5 


SOURCE: Ref. zh. Fizika, Abs. 1A397 


REF SOURCE: Tr. 6-y Nauchno-tekhn. konferen ntsii_po_yadern. radioelektron. Te. 2. Me, 
Atomizdat, 1965, 2-51 


TOPIC TAGS: coincidence circuit, nuclear radiation, radiation measurement 


ABSTRACT: The author considers one case hat is frequently encountered in the prac- 
tice of measurement of nuclear radiation/’ hen it is necessary to register coinciden 
of arbitrary multiplicity from several (m) pickups. In this case all the signals 
entering the m inputs must be divided into two groups: a) noncoinciding and bv) coin 
ciding, for at least two arbitrary inputs. Depending on the purpose of tine system, 
it is necessary to ensure in it measurement of either only such signals when arbitra 
coincidence took place, or, to the contrary, signals which do not coincide. Several 
practical examples of measurement of nuclear radiation are presented, in which it is 
necessary to have such a coincidence registration system. Different metnods of con- 
struction of such systems are analyzed. A method of constructing a system of this 
type, which appears to be the simplest, is described. M. L. [Translation of abstra 
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ACC NR: AR6O17207" “+ SOURCE CODE: UR/0058/65/000/012/A034/AO34 

ee 
AUTHOR: Markov, A.A. es 
TITLE: Cnlibration and stabilization of slope and shift of an amplitude character- 
istic 


SOURCE: Hef. zh. Fizika, Aba. L2A323 


REr sOURCE: ‘Tr. 6-y Nauchno-tekhn. konferentsii po yadern. radioelektron. T. 1. M., 
Avemizdat, 1964, &1-89 


TOPIC TAGS: coding, pulse amplitude, pulse amplifier, pulse height analyzer, auto- 


matic stabilization equipment 
‘ 


| ABSTRACT: Methods are considered for calibrating and stabilizing the slope and shift 
of the amplitude characteristic of converters of a 
code. \eT! is noted that the gain calibration error of a proportional amplifier can | 
be ae renee by determining the gain from the measured ratio of increments of the 
| input and output quantities. To stabilize the gain, it is proposed to apply to an 
; auxiliary control input of the amplifier an error-signal voltage equal to the differ- | 
ence between the actual pulse amplitude and a standard signal converted from a pulse 
into a slowly varying voltage. In the case of a linear pulse-height discriminator 
with a characteristic shifted relative to zero, the stabilization of the shift can 
also be attained by means of a circuit that compares the output voltage pulse with 
a reference voltage. The slope of the characteristic can be stabilized with a cir- 
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prrarebead ¢ Phjus te. A Narbow. tC aphs Heute deb bt des 
Neeemes, CN NAO PP QI I Marca Vt, 1936 finghsh Adsmact 
Laboratory oxperimeonts and a companson of the results of previnu 
é ubeervers show that aatinction methods are the mont suitable for measuring 
3 the brightness of the milky way. night sky, and the like, and also for faint 
3 variable stars with rapid fluctuations. The appasatus of Wawilow [sre 
i Almtract 4p90 (1824)1 18 simple and accurnte Detailed tables appear 
j In the Mivestan emt fle authoe ales gives preeauitione ter be riveor vent (1 
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VARKOV Owe) a dougerels) 
Nevozmozhnost! nekotorykh algorifmov V teorii assoteiativnykh siste’. Tay, 
t'nekotorykh algorifmov V teorii assotsiativnykh 


Jenii reyursivnykh formul. 


55 (1947) » 587-590. Nevozmozhnos 
f relatively def nite 


gisten., 11 DAS, 58(1°47), 353-256. 0 rredstev 
DAL, 5B(1947) » 1801-1892. On the rerresentation © 

functions. Maten. 2° 4 (46) (1° 38) « On the determinat on of the numer of 
rocts of an alvebraic equation situated in & given dorain. Mate - SE,, 7'49:5 
(1946), 3-6+ 0 svobodnykh topoloricheskikh grup akh. DAN, 31(1941), 290-702. 


so: Mathematics in the USSh., 1917-1947 
edited by Kurosh, A. G- 
Markushe vich, A. I. 
Rashevskiy, P+ K. 

Mosec w-Leninerad, 1948 
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MARKOV, A.A, Continued 


O sushchestvovanii periodicheskikh svyazny*+h tovologicheskikh grur-. Ian, sc”. maten., 

8 (1944), 225-232 

© bezuslovno zamknutykh mnozhestvakh, Dan, 44 (1944), 1% -197. 

Nekotoryye teoremy ob abelevykh mnozhestvakh. Dan, 1 (1936), 209-302. 

O sushchestvovanii integral'nogo ivarianta. Dan, 17 (1937), 455-458. 

On mean values and exterior densities. Mater sb., 4 (46), (1938), 165-191. 

0 svobodnykh topologicheskikh gruppakh, IAN, ser, -aten., 9 (3954), 3-64. 
Arifmeticheskaya kharakterizatsiya trigononeti -heskikh rolino ov. L., Trudy Vtorogo 
Veesoyuzn. matem. S"ezda, T. 2 (1936), 202-20%, 

Sur les mouvements presque per:odiques. C-R. Acad. Sei. 1&9 (1928), 732-735. 

Sur une propriete generale des ense: bles ini aux de Birkhof’, C.R. Acad. Sei.. 3°3 (1°21) 
823-825. 

Stabilitat im Liapou:.offschen Sinne und Fst periodizi'nt. Math. 2., “6 (1°33), 758-738. 
Pochti periodich:.ost' i Garnonizuenost'. L., Trudy vtorogo Vesesoyuzn, “ster, S aun, 

T. 2 (1936), 227-231. 

© sushchestvovanii integral'nogo invarianta,Dan, 17 (1937), 455-458. 

Uber eine Minimumeigenschaf't de: Schroding.rschen Wellenprupren. La fs Phra. de (1520), 
637-640. 

Ob odnoy zadache na ekstremu.. Novocherkassk, Izv. Sev.-Kavk, industr. in-ta, 1 (15), 
(1935), 59-62. 

Chto takoye gladkaya poverkhnost', L., Ucher+ zap. un-t’, Bor, mater 10 (1040), 27-29, 
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MARKOV, A. A, 
Mbr,, Mathematics Inst. im. V. A. Steklov, Dept. Physico-Nath. @i., A.S, 


“On Unconditionally Closed Sets," Dok. AN, 44, No. 5, 1944 


"The Impossibility of some Alyorisms in the Theory of Associative systems/JI" {Kif., 
Dok, AN, 55, No. 7, 1947 


“Kepresentation of kecursive Furnetions,” Iz. Ak. Nauk SSSk, Ser 


. Matemat, 18, ‘%o. 5S, 
1949 
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MABKOV, A.A. 
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(Principles of the algebraic theory of braids] Osnovy algebraiche- 
skoi teorii kos. Akadeniila nauk SSSR, Moscow-Leningrad, 1945. 53 p. 
(Geometry, Different ial--Project ive ) (MLB4 7:8) 
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sMarkoff, A. A. Variation principles in the theory of plas— 
on “Appl. Math. Mech. [Akad. Nauk “Prikl 
Mat. Mech.) 13, 339 350: (1947). (Russian. Eniglish 
ae summary) Sis : 
-—2:2/-"Phe author proves three mininum principles conosrning 
~~ the velocity fick! in on incompressible perfectly plastic solid ~~ 
which obcys the stress-strain relation of von Mises. The =~. 
simplest of these principtcs is concerned with the case where ©.” 
~ the velocities are prescribed on the surface subject, of course, 
~ to the condition that the surface integral of the normal a ee 
tae Sees velocity component: vanishes. If the velocity strain fodee oe ee \ 
a o>. pated by egy, and if E=(eges)!, the miniman principle in 
: “.. question.can be formulated ‘as follows: among all velocity 
» distributions which satisfy the boundary conditions and the 
. uation of incompressibility, the actual distribution fur- 
iv). gishes: the smallest vatue for the volume. integrat of the 
°:- ievoriant Z. The author's other minimuin principles arc 
concerned with the cases where (a) the’ stresses are given — - ie 
"on the surface or (b) the tangential stresses and the normal a * 
_ yelocity.: The minimum principles: are sel to establish: 
_ uniqueness of the stresses in the interior (to within an arbi- © 
= ary constant hydrostatic pressure). (‘he author assumes ate ae : 
‘tacitly that the boundary conditions assure plastic behavior - ose a ae 
-.: -= +> throughout the body, In many practically Important cases - 
~~ (e.g. indentation problems) this ’ssuumption is not justified.) 
: SVEN Bo W. Prager (Providence, NR. 1). 
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___Markoff, A. On the impossibility of cortain algorithms in - 
\ the theory of associative systema, C, RK. (Doklady) . 
Acad. Sci, URSS (N.S.) 55, 583-586 (1947). 
Two theorems on recursive unsolvability in associative . 
/ Systems with a finite set of generators and relations are: 
_. +; Stated; and ~roved in outline. Theorem 1 asserts the un- ites 
aa ~~,‘ solvalslity «the word (identity) problem and is identical i 
2.) 2 : be, _ with a theo em of E. L. Post [see the preceding review]. } 
Ie, ~ >: The method of proof is essentially similar, raking use of : : 
Tot TE a ee an earticr result of Post [Amer. J. Math. 63, 197~215 (1943}3. 5-2 - oe 


“i these Rev. 4, 209] and. Rosser's combinatorial logic [Ann, 
- of Math. (2) 36,-127-1S0 (1935)}- Theorem 2 states that ° 
_an associative system can be constructed in which the word. Aes 
; “problem is solvable but the division problem is unsolvable, . 
Saige a Oe ee _ 2... Le, the question whether_¥@r>R-has-a -solution-in- the----- - 
BAL Re Oe, _ | system’ for any given Q and R. Let A bea finite alphabet 
_ and Gy, G/ (§=1, 2, +++, m)-words in it such that the word | __ 
o>“ problem:is unsolvable under the one-way substitution dawa foo. 
~~~ NGP+»PG/ for any word P“[Post, op: eit. (1943) Then 0” 
“a_system-for theorem 2-is obtained by adding: the new : 
letters d, f, er to the alphabet and taking as relations. 
eiferfes, eGrarrat,G;, eGdeG/'d (ard, i=1, -+:, m). 
: 3 ; Af. H. A. Newman (Manchester). 


"Sources: Mathematical Reviews, - Vol. © gy Now ‘jg. 
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ee 


a ear . Doklady Akad. Nauk SSSR (N.S.} 57, 530- 
© fet: $42 (1947), (Russian) as 


“Iminant ¥ be called “adnissibie.” If {¥, Xs, SX, 
ji matrices expressible as products of ¥’s is denoted by 
22 S(Xy, Xa + + XQ). Theorem 1. ]f 2224 there is no algorithm’ 

4 Cin the sense of Church-Kleene-Turing) for deciding whether, 
given two finite sets, Xi, Xs, ++, X, and Vj, ¥3,--+, ¥, 

4 of admissible -7-matrices, the séts SCAG Xa, X4) and 

Lei SY Yay es, YQ) have -a common member, ‘Moreover 

(corollary) alt the F's, and ali X's but one, can be chosen 

_ and fixedy'so that the questicn remains undecidable whea 

; the remaining X varies; the number q can here be 2, and p 

:,€an also be chosen independent of x. ‘ 

f Prool, By a theorem of E. L. Post (Bull. Amer. Maih. 

| Soc. 52; 264-268 -(1946)+ these Rev. 7, 4039 there ii nts 

“f-algorithm for deciding whether, given $ pairs, Gis Gi of 

\ worda’ in. two letters, a aad b, there existe an identity 

Gy. Gor e+ Gr Ci Gige + Sia and Post's prouf shows that 

‘abl the. G's and all but one of the Gla can be ch eo that 

“the question is sti! undecidable when the remaining G! 

". waries. The two matrices — 


fee 
a 


Sources Mathemstical Ae 


wed 


“Markov, A. On ceriain insoluble problems concerning ~ 


ye 
Let a square matrix with integers aa elements and 2. 


-f-ta finite set of admissible x-matrices, the semi-yroup of <i 


(be tte four <amattices Fre byl Ey where E,, 
dog : . Ses z : i 

“pestion (r,3) and O elsewhere. Then L(Y, Po, ¥s, ¥) con- 
sinh uf alf shatrices Z+Z (Z admissible}, . : 


vaewss -. 1948; Yor.” 


se fy of BY 
aaty oO case 1} 
generate a free semi-group S{A, B) [J]. Nielson, Danske 


’ Vid, Selsk. Math.-Fys. Medd. 5, no. 13 (1924), Hence the 


question whether, given P pairs of matrices Z;, Z), each 
equal to 4 or B, there exists a relation TPZ, = T1771, is. 
‘undecidable; or, what is the same, the question whether. 
some T]{Zi,+Z;,) is in S(A+A, B+), where + denotes. | 
the direct sum (4-matrix), This proves the case nwa, and. | 


~ Ube extettsion ty n> Io trdvtal, 


Thtotent 2. 1 #24 thete 4s hu algottlliit fot deciding 
whether, glyen ddinissible a-iiidtilies ce 


mod, and 
¥y, ¥,, vee, Ye the set S(X1 Xa, tty Xs) ane tte alditive 
group LCM, ¥n,-- + ¥y) geherated cby the ¥’s, nave a 


com#ion member. All the Y's, and all the X°3 but one, can 
be fixed (corollary 1]; or all the Y's cant be fixed [horollary 
2}; aad the question js still undecidable when the feinaini 
X or the ¥'s, vary. (Here g can be 5, and piddope 
at #.) ‘This fs proved similarly, by taking 14, ¥:, jo ¥, to. 
Nags Von 


{Af 22,4. Newman {Manchester}, 
: : : 
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iY Markov, A. The impossibility of certain algorithms in the ; 

7 \" iy . HI. Doklady Akad. Nauk j 
| SSSR (N.S.) 58, 353-356 (1947), (Russian) nee 
| The first part of the paper is concerned with sharpening . 

the author's theorems 1 and 2 [same Doklady.(N.5.} 55, 
‘ §83-586 (1947); these Rev. 8, 553] on the unsolvability of 
the word problem in associative systems [demi-groups, Thie : 

_. systems], and-on the unsolvability of the division problem ! ; 
m (“has XQ R 2 solution for-given-O and-R?"), respectively.. te lyhek Ahaet, Scie get oy 
"+ (Notations: X }Y means that word X may be replaced Sy § Ps ; oa 

' Word Y,X 1 ¥ means X +¥ and Y +X, X++¥ means that ' . i 
| PXOLPYO for any. P and Q.) (A) A system may have a. 
.+ golvable word problem and solvable left-division problem, © : 
: but unsolvable right-division problem, XHierR; and here. f ay : 
=o Ean ’ 
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n the repreeentation of recursive functions. 
Nauk SSSR \N-S.) 88, 1891-1892 (1947). 


{Russian} 


os $C. Kleend ha: proved (A) that every general recursive ~ 

~~ function of # variables can be represented in. the form 

: (i) pee 2 “Psy? Q(x Xns y) = 0), : sa Tee aa 
eis Pees ace where P and Glare primitive recursive, and py-X is the least 
hate e “0+. * natural. numbdr y such that X holds, or 0 if there is none 

eee age - [Math. Ann. }12, 727-742 {1936)]; and (B) that a fined 
ae -. Syniversal” primitive recursive function P can_ be found, 
‘such that all Zenera} recursive functions are obtained by 
suitable eholeelor primitive recursive Q in (1) [ Trans, Amer. 
"Math. Soc. 54, 41-73 (1943); these Rev. 4, 126]. In the: 
"present note tlle theorem is announced [without proof] that 
“a necessary ani! sufficient condition for a primitive recursive 
function Pix) to be universal, in the above sense, is that it 
takes every natural number as value an infinity of times. -, 

eee a AY Newman (Manchester). ~ | 


bs ee Oe era ae B oS : eee eee 


“Source! Nathenetical Reviews| Vel Ho.” p 
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““rSelected Papers on Contin eee ro}. 

“Nulya. [Se seg Deviating Least from Ze 

ad, 1948. -4ii pp. 


notes by N. i. Abiezer: 
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Siow, 1S. ase 


SSPE “Boon he. oie 
Marko, AA ae dependence of alos Izvestiya - 


oe ‘Akad. ‘Nauk SSSR. Ser. Mat. 12, 569° 570 (1948). . 


: ot ; (Russian) eee : 
nice D col es eae tem of axioms. for 7 
eee Pian see ee mts Logic 2, 65-77 (1937)J aad 

| ox “modified b Gédel. [The ‘Consistency of the Continuum, ~~ 

H aity Press, Princeton, N. J..: 

A. Heyting (Amsterdam). i 


os Woh 
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SE 


. —_ Sm “Tzvestiya Akad. Nauk SSSR. Ser. Mat..13;417=— a ae 


e nf Marlon Ae Ae. On the representation of recursive funee- ©-2 9 > 
pan 949). (Russian): a 
This paper gives a detailed proof that a necessary and 
sufficient covidition that a primitive recursive function P(x). 
“) ‘be such that every recursive function of n variables can be 
He es eee represented, for suitable primitive recursive Q,.in the form 
poe ee A Phy Oley s+) ean y) 0) is that P(x) take every natural 
Xe 3 ‘ ri 8 rman = : = 


‘number as value j finitely many times. This result was uo: 3 
| announced earlier [Doklady Akad. Nauk SSSR (NS) $8, we Ae, 

| 1891-1892 (1947); these Rev. 9, 403]. The sufficiency part... - 

| is constructive in terms of certain results of Klecne's [cited 

_.| inthe above-mentioned review]; the necessity proof is non: - 

.| Constructive, but has a weakened constructive counterpart. 


Pipe es HL, B. Curry (State College, Pa.), “oy? a ene “pee 
‘Mathonaticel Reviews, =~ Vel, Hy, 3 


APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4" 


"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R001032420014-4 


QTE OTS RSE TE 


i 
RE ftp pane y eee 
lee 


-« AMarkov, A. A. = papars'on topological groups: J. On 
ee nce of pariodic connected topological groups. 
a 7 Ti. On free topological groups. HY. Gn unconditionally aes 
~: «sf. Closed gets, Amer. Math. Soc. Translation no. 30,120. |: 
> pp (1950). iy ee ees 
-. Translated from Investiya Akad, Nauk SSSR. Ser, Mat. 
- - a! 2 . » Mat... 
“es ¢ : 8, 225-232 (1944); 9, 3-64 (1945); Mat. Sbornik (N.S) 
5. 28660), 3-28 (1946); these Rev. 7, 7,412. 
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HARKOV, A. A. 


USSR/Mathematics - Approximations Jul/Aug 51 


“Ideas of P. L. Chebyshev and A. A. Markov in the 
Theory of Limit Magnitudes of Integrals and Their 
Further Development,” M. G. Kreyn, P. G. Rekhtman 


"Uspekh Matemat Nauk" Vol VI, No 4 (44), pp 2-120 


Discusses fundamental theorem concerning positive se- 
quences, max mass, main properties of Chebyshev'- 
system of functions, canonical representations of a 
positive sequence, existence of the main representa- 
tions, motion of thie masses of canonical representa- 
tions, mech quadratures and soln of an extremal prob- 
lem, Chebyshev-Markov inequalities, case of infinite 
integral, the phi-psi problem of Markov, and a min 
problem. 
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Markov, hae The hon of algorithms 
aoe wane v. 38, pp. 176-169. Izdat. 
The author considers that the Church-Kleene-T uring 

theory of computability touches the idea of ‘algorithm’ so 
indirectly as to make an independent development desirable. 
After somewhat lengthy preliminaries (eg. definition of an 
‘ “occurrence” of one word in another) an “algorithm ¥% in 
‘ normal fornt” is defined as follows It is (or is detshmined by) 
list of instructions in one of the forms. - 


Trudy Mat.‘ 
Akad, Nauk § 
Moscow, 1951.” (Russian) 20 rublea ~~ 


In support of‘ the” alsin that this. gives. a satisfactory: | 
meaning of “algorithm” it is asserted that (1) every algo- — 
: rithm @ in the rather vague sense of ordinary mathematics, 

13 equivalent to some normal algorithm Jl, i.e. applied to 
any given word X, Jt. terminates if and only if MW does, and 
: then %(X}=W(X): (2) various specified combinations of 
normal algorithms (iteration, juxtaposition of resulta, etc.) 
are equivalent to normal algorithms; (3) a “universal normal 
_algorithm" U exists such that, if the instructions specifying. 
are combined in an obvious way (with spacing symbols) 
into a single werd-U*, UP) WP) (if either exists, I6P 


- P=. or PQ, 


of P or Q@ may be the empty word (i.e. absent t hus abba 


‘where Pand Q are words in some alphabet; either or both ! 


| denoting mere juxtaposition). Ne indications of the proofs , 
are given. The word %*, translated into a 2-letter alpliabet, 


-“self-applicable” if its application to its own signature 


-algori ama to ‘a given_word -X, eatin the first: instruction in” 


Aesilt 1a A). 


left-hand side occurs in'X {the empty word 
cand after every letter), and replace ‘the. firats) 0.0 
ce of P by Q. If there is a dot after the arrow this _ 

‘ends. the process; iL net, apply 4 in the same way to the. — 
«resulting word; and 80 on. it ie process terminates the final ° 


mina nates “There is no normal algorithii: Which terminates ~ 
for} i at those words that ai are eslgnsturen of non-sell-applicable 


thenationl L Reviews, oh = ae 
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ESE NEES w 


oo te wae fea nie, “ormal alporhins (proved Bh the usual ai Cantor-t;2' argu 
we ment). It follows by familiar arguments that the: “range of © 

a ene - U (above) is not discernible, i.e. there is no normal algorithm 

ene - Wf that terminates for-every X and is such that {(X) is the 

empty word if and only if Ut terminates when applicd to X. 
; Jn_spite of his initial references, the author makes no. | 
= mention. of the question that. will oceur to every reader: - 
wos" "what is relation between “normal algorithms” ‘and com- 

; putability & Ia Church-Kleene-Turing? It is obvious that 
formal algorithms can be programmed on. a computing 
eo, ‘machine, indeed they resemble i instruction-tables for existing 
Nhe ty es = ° . machines'a good teal more closcly than do the tables for ; 
pom ose bo > > “Pauring's original “paper machine [Proc. fondon Math. - : 
Sees eg tee ee oes Pere -Soe.-(2)}-42,-230-265-(1936)} ‘Phe strong: resemblance-be----—- - = 

eats lel, Ben aerate s _- tween the general course ofthis theory and Turing’s Lop. - : 
* “cit. J makes it likely that. there is full equivalence. Ufthat 0. 
. js so-the interest-ofthis theo 


yg: Math ematical” Reviews, vee 


Le 
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: : ie - Maan A: Ona an n unsolvable ‘protien couceralig ma-_ oS : : 
noe trices, ~ Doklady Akad. Nauk SSSR (N.S.) 78, OSS OT 
— (1951). (Russian) 


~-. The-following- theorem. is proved. If n226, aset: of 103-.- 
ore -rowed-square matrices Uy with rational integrat elernents “~~ 
“ean be found, such that the problem of deciding whetherany 2702 - 
given integral matrix U of the same size is expressible asa 
. finite product JJ U;, is unsolvable (in the usual sense,<hat ~ 
no algorithm or machine routine exists). The. proof, which. : 
is given in full, depends on an earlicr unsolvability ene | av 
: - of the author on matrices {same Doklady 57, 539-542 | 
pfpa Fe Sen oo (9947); these Rev. 9; 221]. The transformation of the one” 


problem into the other depends on ingenious but elementary b ‘ 
-- algebra. The author believes. that the number 102 can prob: ; : 
-ably be lowered. Af, H, A. Newman man (Manchester). "-_' 
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MARKOV, A. A. 


“Impossibility of Certain Algcrisms in the Thecry of Assoctative Svs-ers 


Dok. AN, Vel. 7&, Ne. 21, 1051 
Discusses following ereviems which arise in study cf assoctative svstera ft foe: 

by finite systems of relations in given algebra A: isomorphy, unity, omiqueness, 
recognition of groups, inclusiveness in group, recognition of subgreup, and mneta- 
problem of identity. Finds for each letter A containing more than *~ letters each, 
of the above problems in unsolvable: The sought-for algorithm in this pretier. 

is impossible. Submittted 4 Jan %1 by Acad I. M. Yinogradoy 
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Development of algebra. Usp. mat. nauk ~ NO ; 


oe November 954, “nc.. 
List of Russian Accessions, Library of Congress, 


9. Monthly 
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USSR /Mathematics - Algorithm Theory 21 May 53 
"Strengthening the Theorem of Reduction (Adduc- 
Nagornyy 


tion) in the Theory of Algorithms,” N. M. 
DAN SSSR, Vol 90, No 3, pp 341-342 


Strengthens the theorem given py'h. A. Markov 

(Trudy Matemat In-ta imeni Steklova, 36 (1951))as 

a consequence of the theorem on algorithm reduction. 
This theorem states that each normal algorithm over 

algorithm A is equivalent relative to A to a certain 
normal algorithm in the alphabet A cup (a,b), where 

a and b are letters not belonging in A. The 


260T75 


theorem permits one to reduce any norma] algorithm 
over alphabet A to an equivalent, relative to A, 
normal algorithm in @ 2-letter expansion of al- 
phabet A. Acknowledges ‘attention of Prof A. A. 
Markov. Presented by Acad V. I. Smirnov 18 Mar 53- 
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MARKCV, A. A. 

vou /MAtnemTICS ~ snequaas cies li wow vs 
"Generalization of Inequalities of S. N. Bernshte 
and A. A. Markov," N. K. Bari 


DAN SSSR, Vol 90, No 5, pp 701-702 asy 


Subject inequalities and those of A. Zygmund ere 
widely used in studying the best approximations 
of a function by means of trigonometric polyno- 
mials and also in investigating convergence anc 
summability of Fourier series and their con- 
joints; however, in order to utilize these in- 
egualities one must know what properties are 
possessed by the considered function on 4n inter - 


val of length 2¥, which means that, if the 
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function's behavior is investigated on an inter- 
val [e,d/of length less than en, the corre- 
sponding theorems lose some force. Generalize 

3 theorems apropos of this case. Presented by 
Acad A. N. Kolmogorov. 
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PERIODICAL: Vestnik Akademii Nauk SSSR, 1957: Vol.27, Nr 8; pp. 21-25 ( USSR) 


ABSTRACT: fhe author at first gives explanatory specifications on the 
reciprocal connection between the two fields of science 
mentioned above. One of the basic methods of mathematical 

logic is the construction of proof. Formlating of the axioms 
and theorems is, by making use of a special system of sym- 
polics,» represented by the usual formlae. After concrete 
specifications on the "method of determination" the author 
gives an example for one of these possibilities (in form of 
an equation proof, see page 22). In conclusion the author 
deals with algorithms and underlines their great importance 
in mathematical logic. An important task is imposed upon 
mathematical logics with respect to the programmatical 
working through of the further development of electron compu~ 
tation machines. It may be expected that the attitude towards 
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three main parts: I. The General Theory of Algorithms and Its 
Application to the Theory of Associative Calculations. II. Con- 
structive Mathematical Logic. III. Constructive Mathematical 
Analysis¢ 
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Th. Unsolubility vf the Problem of Homeomorphy (Nerazreshimost 
problemy gomeomorfii) 


LToklady Akademii nauk SSSR, 1958, Vol 121, Nr 2, pp 218-220 (USSR) 


The determination of an algorithm with the aid ef which it can be 
investigated whether two arbitrary given polyhedra (manifolds) 
are homeomorphic or not, is denoted by the author as the problem 
of homeomorphy. A natural restriction consists in the establish- 
ment of one of the compared polyhedra; then it has to be in- 
vestigated whether the other polyhedra are homeomorphic to the 
given one. 

Principal theorem: Let n>3. The manifold is understood in the 
sense of Poincaré [Ref 4] and Veblen [Ref 5]. For every n there 
exists an n-dimensional manifold M" such that the problem of 
homeomorphy of the manifolds to M9 is unsolvable. 

In an analogous manner the problem of the homotopic equivalence 
is given; in this case the correspondingly changed above principal 
theorem is valid too. 

There are 5 references, 2 of which are Soviet, 2 American, and 

1 Italian. 
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On the Unsolvability of Some Topological Problems (0 nerazreshimost 
nekotorykh problem topologii) 


Doklady Akademii nauk SSSR, 1958,Vol 123,Nr 6,pp 978-980 (USSR) 


The present paper improves and precises the earlier results of the 
author [Ref 3]. 
Let the complex K be related to the complex L if: K and L are 
connected and their fundamental groups are isomorphic, or if at 
least one of these complexes is not connected. 
Let Mand Wode binary relations between complexes. Ris called 
stronger than © , if K always has a relation ¥ to L, if K has a 
relation Mto L. Let the binary relation Y%lie between ‘Rand Xir 
is stronger than Qand Vis stronger than ] . 
Principal results: To every natural n>3 there exists a connecte? 
closed n-dimensional manifold M2 so that for every binary relation 
R lying between the combinatoric equivalence and the relationship 


the problem of distinction of the relation ®to mu” among the 
n-dimensional manifolds is unsolvable. 
Herefrom there follows that the general problem of distinction of 
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the combinatoric equivalence is unsolvable. 
There are 5 references, 2 of which are Soviet, 2 American, and 
1 Dutch. 
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TEXT: The basic element cf cybernetics is the information based on associ- 
ations given by the nature's order, evoking the Situation A as a consequence of 
the previous situation B. The Soviet Mathematician A.N. Tikhonov proved that the 


Soviet scientist A.N. Kolmogcrov, A.Ya. Khinchin, A.M. Yaglom and I1.M. Ge? fand. 
investigated this problem, whereas A.Ya. Khinchin and V.R. Varshamov investigated 
the problem of coding. The synthesis of steering Systems, based on contact ete- 
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ments, was successfuliy investigated by Soviet scientists. A partial answer to 
the problem of the Bool function itn relation tc n arguments was given by Shannon 
The Soviet mathematician, 0.B. Lupanov, found this solution by changing n + 2 in- 
ton. This achievement 1s based on a new interpretation of the Bool's function 
and on new metheds of contact synthesis expressed by 


fe) n 

Sa -£) <Linhe P+), 
at which the condition ts a sufficient high n value. Lupanov obtained resuits 
for various additional systems based on functional elements, especially for pro- 
gramming computers. An example of a functional é¢lement is the alternator in 
which electronic valves and semi-condicting diodes are used. Similar is the sys- 
tem of two entries, cailed conjunctor. The negator is a function element regis- 
trating negations. By assembiing conjunctors, alternators and negators it 1s 
possible to build up unlimited Bool functions or systems related to those func- 
tions. Our nervous system can be regarded as a system of neurone functions. 
Evaluating the composition of such systems it is advisable to readlaze tne number 
of function elements by a "weight" for each element, expressed by plus values. 
According to Lupanov 1* is possible to relate free established weights to given 
function elements. Analogue to the Shannon system, tolerable figures of matcning 
weight can be used for contact systems. The auther describes results cf invest!- 
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